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(57)Abstract: 

PURPOSE: To obtain a heat ray cutoff glass capable of suitably 
use at a position required high visible ray transmissions and 
excellent heat ray cutoff performance. 

CONSTITUTION: This heat ray cutoff glass is provided with a 
multiple tungsten oxide film 2 incorporating at least one kind metal 
element selected from the group consisting of group Ilia, IVa, Vb, 
VIb, and VHb in periodic table as a first layer from a substrate 1 
side on the transparent substrate 1 and a transparent dielectric 
film 3 as a second layer on the first layer 1 . 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Heat ray cutoff glass characterized by preparing the compound tungstic oxide film containing at least 
one sort of metallic elements chosen from the group which consists of the Dla group, the IVa group, Vb group, 
VTb group, and VTIb group of the periodic table as the 1st layer from a substrate side on a transparent substrate, 
and coming to prepare a transparence dielectric film as the 2nd layer on said 1st layer. 
[Claim 2] Heat ray cutoff glass according to claim 1 characterized by being the oxide film containing at least 
one sort of metals with which the transparence dielectric film was chosen from the group which consists of zinc, 
aluminum, and a zirconium. 

[Claim 3] Heat ray cutoff glass according to claim 1 characterized by the refractive index of the compound 
tungstic oxide film being in the range of 1.9-2.6. 

[Claim 4] Heat ray cutoff glass according to claim 1 or 2 characterized by the refractive index of a transparence 
dielectric film being in the range of 1.4-2.2. 

[Claim 5] Heat ray cutoff glass according to claim 1 to 4 characterized by creating compound tungstic oxide and 
a transparence dielectric film by the spatter. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the heat ray cutoff glass which can be used suitable for the part 
to which high visible-ray permeability and the good heat ray cutoff engine performance are demanded 
especially about heat ray cutoff glass suitable as a windowpane. 
[0002] 

[Description of the Prior Art] While intercepting conventionally the specific wavelength part of the sunlight 
irradiated by the vehicle interior of a room through a windowpane from a viewpoint of energy saving and 
reducing the temperature rise of the vehicle interior of a room, in order to also reduce the load of a chiller 
machine, the high windowpane of heat ray cutoff nature is demanded. 

[0003] The approach of forming the transparent conductive film represented by the zinc-oxide film which added 
the mixed film (ITO film) and aluminum of indium oxide and tin oxide on the transparence substrate called the 
so-called Drew Demi Ra as an approach of intercepting a heat ray, and intercepting a heat ray is learned. The 
wavelength intercepted although this type of glass intercepts a heat ray is 1.5 micrometers or more, and the heat 
ray cutoff engine performance is not so good. 

[0004] Moreover, carrying out the laminating of the various metal membranes, combining optical cross 
protection with the Drew Demi Ra effectiveness, and making the light of specific wavelength reflect or 
penetrate is known. The configuration which the configuration which sandwiched the silver film with the 
transparence dielectric film, for example was proposed as this heat ray reflective film (JP,47-6315,B), and 
sandwiched the nitride film with the transparence dielectric film is proposed (JP,63-206333,A). 
[0005] 

[Problem(s) to be Solved by the Invention] However, the heat ray reflective film indicated by the above- 
mentioned official report had the fault that the engine performance which should still be satisfied could not be 
demonstrated. Moreover, when a silver film is used, the silver film has the value whose sheet resistance is 
several ohm-10ohm/** extent, and becomes the high thing of electric-wave cutoff nature. Therefore, if such 
conductive film is used as heat ray cutoff glass, in order to intercept an electric wave, in the building in which 
the field which needs to penetrate an electric wave, for example, the vehicle interior of a room of an automobile 
and radio, and television are installed, there was a trouble that a cellular phone, radio, television, etc. could not 
be used. 

[0006] Moreover, when it uses as structural glass, it is said that a windowpane influences surrounding radio 
field intensity with a skyscraper etc. Furthermore, when the heat ray cutoff film with conductivity was formed 
on the glass side in which the aerial wire was prepared, there was a trouble that a current flowed and the antenna 
engine performance deteriorated between aerial wires as indicated by JP,3-122032,A. Moreover, it will be based 
on the conductivity of the heat ray cutoff film, and if conductivity is good, the problem of electric-wave 
permeability will also be produced besides the problem that the antenna engine performance deteriorates. 
[0007] As explained above, it cannot be said that heat cutoff film, such as a DORUDE mirror type and a silver 
film, is desirable. Therefore, while the purpose of this invention can intercept a heat ray by simple lamination, 
an electric wave is to offer the heat ray cutoff glass which can be penetrated satisfactory. 
[0008] 

[Problem(s) to be Solved by the Invention] It was attained by the heat ray cutoff glass characterized by the 
above-mentioned purpose of this invention preparing the compound tungstic oxide film containing at least one 
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sort of metallic elements chWRi from the group which consists of the ffla^rcup, the IVa group, Vb group, VIb 
group, and Vllb group of the periodic table as the 1st layer from a substrate side on a transparent substrate, and 
coming to prepare a transparence dielectric film as the 2nd layer on said 1st layer. 

[0009] Hereafter, this invention is further explained to a detail. Drawing 1 shows the configuration of the heat 
ray cutoff glass of this invention. In drawing 1 , 1 shows a transparent substrate. Although it can choose from 
various glass plates, such as soda lime glass and alumino silicate glass, gray, blue, bronze and a colored-glass 
plate like the Green color, or a transparence resin substrate like polymethylmethacrylate (PMMA) or a 
polycarbonate (PC) suitably as this transparent substrate, various glass plates and a coloring plate are especially 
desirable, and the glass which has the Green color further is desirable. 

[0010] The chromaticity diagram of a Yxy display can prescribe the color of the glass which has the Green 
color. As for the range of 1.00-1.40, and x, it is [ Y ] desirable that the range of the range of 0.24-0.32 and y is 
0.30-0.41. Since the glass of the Green color in this range has high light permeability and it has absorption in a 
near infrared ray region, adiabatic efficiency is further improved remarkably according to concomitant use with 
the above-mentioned heat ray cutoff film. Moreover, iron ion is contained in the glass which has the tint of the 
Green system, and the heat insulation property which was excellent with the synergistic effect with the tungstic 
oxide system heat insulation film of this invention is demonstrated. 

[0011] In drawing 1 , 2 is the compound tungstic oxide film containing at least one sort of metallic elements 
chosen from the group which consists of the Ilia group, the IVa group, Vb group, VIb group, and Vllb group of 
the periodic table prepared on said transparent substrate 1 as the 1st layer. 

[0012] 3 is the transparence dielectric film prepared as the 2nd layer on said compound tungstic oxide film 
whose number is the 1st. This transparence dielectric film 3 is oxide film of at least one sort of metals chosen 
from the group which consists of zinc, aluminum, and a zirconium (henceforth the specific oxide film). 
[0013] As for the refractive index of this specific oxide film 3, it is desirable that it is lower than the compound 
tungstic oxide film 2. If a refractive index is more low, the optical cross protection by two-layer [ of the 
compound tungstic oxide film 2 and the specific oxide 3 ] can be used effectively, and a heat ray screening 
effect can be raised. 

[0014] The function which intercepts a heat ray in this invention is based on the optical interference resulting 
from the compound tungstic oxide film containing at least one sort of metallic elements chosen from the group 
which consists mainly of the Ilia group, the IVa group, Vb group, VIb group, and Vllb group of the periodic 
table. 

[0015] Generally, in the condition of having oxidized most in the tungstic oxide film, a tungsten has the valence 
of 6 **. There is no capacity which is transparent as for the tungstic oxide film, and intercepts a heat ray in this 
condition. Existence of the pentavalent tungsten returned a little from the condition of having oxidized most 
produces absorption in a near infrared ray region. A heat ray can be intercepted if this absorption is used. The 
range of the tungstic oxide with this absorption is 2.50-2.98 in oxygen / tungsten atomic ratio. Infrared 
absorption is not expectable if it becomes ratios other than this range. 

[0016] Moreover, although tungstic oxide is based also on the manufacture approach, it is known that 
endurance generally is not enough, furthermore — although conductivity is based also on thickness — several 
kohm/** - several - enough, when it is the range of lOkohms /, and ** and the above-mentioned antenna and 
the trouble of electric-wave permeability are taken into consideration — high ~ it is not the film [ **** ]. 
[0017] In this invention, the compound tungstic oxide film containing at least one sort of metallic elements 
chosen from the group which consists of the Ilia group, the IVa group, Vb group, VIb group, and Vllb group of 
the periodic table on a transparent substrate is used. This multiple oxide film essentially has the strong light 
absorption of the infrared region which tungstic oxide has. 

[0018] At least one sort of metallic elements chosen from the group which consists of the Ida group, the IVa 
group, Vb group, VIb group, and VHb group of the periodic table have the function which forms the tungstic 
oxide film into high resistance to several lOOkohm/** - several 100M omega/** while they coexist with 
tungstic oxide as a stable oxide in the compound tungstic oxide film and improve the badness of tungstic oxide 
independent endurance. 

[0019] As an ma group, Mn is preferably used as Cr and a VHb group as V or Nb, and a VIb group as Si and a 
Vb group as Al and an IVa group. As for the content of these elements, it is desirable to contain in the range of 
five to 15 atomic ratio to a tungsten. This is not because it is easy to produce the alloy target for multiple 
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ted to the above-mentioned element. As ror the refractive index of the 
compound tungstic-acid ghost film, it is desirable that it is in the range of 1.9 to 2.8. 

[0020] Although these heat ray cutoff film can be used, choosing it suitably from the well-known membrane 
formation approaches, for example, membranes can be formed also by the wet forming-membranes methods, 
such as the vacuum forming-membranes methods, such as a spatter, vacuum deposition, the ion plating method, 
and a chemistry gaseous-phase method (CVD method), and a sol gel process, it is desirable to form membranes 
by the spatter from viewpoints, such as large-area-izing and productivity, especially. 

[0021] A multiple oxide can be formed by the following spatters. The multiple oxide film can be formed on a 
glass substrate in the so-called reactant spatter using the mixed gas of the argon (Ar) which used the 
predetermined concentration **** alloy target and was adjusted to the predetermined gas ratio as sputtering gas 
in at least one sort of metallic elements chosen from the group which consists of the Ilia group of a tungsten and 
the periodic table, an IVa group, Vb group, a VIb group, and a VILb group as a spatter target, and oxygen (02). 
[0022] Although the range of the refractive index of the compound tungstic-acid ghost film is 1.9 to 2.8, while 
optical cross protection shows up, the permeability of a visible region rises, reflection of an infrared region goes 
up and it absorbs a heat ray, it can be reflected by considering as the structure which carried out the laminating 
of the transparence dielectric film of a low refractive index by this film top. By making it such a configuration, 
the heat ray screening effect went up further, and it resulted in this invention. Moreover, the transparence 
dielectric film 3 of the maximum upper layer also has oxidation of the compound tungstic oxide film 2, and the 
effectiveness as a protective coat over the problem of with a blemish. 

[0023] Although it is not restricted as long as it is the thickness which can discover the heat ray cutoff function 
of the compound tungstic oxide film 2 at least as thickness of each class, it is especially desirable that it is the 
range of 2-200nm. If the thickness of the compound tungstic oxide film 2 is set to less than 2nm, the film will 
become island-like, and when it exceeds 200nm conversely, it is inferior to economical efficiency. In order to 
obtain stability and the positive engine performance in the whole film configuration further in addition to these 
both, it is desirable that it is the range of 5-150nm. 

[0024] Although the specific oxide film 3 is not restricted as long as it is the thickness which can discover the 
compound tungstic oxide film 2 and optical cross protection, it is especially desirable that it is the range of 2- 
lOOnm. If the thickness of the specific oxide film 3 is set to less than 2nm, the film will become island-like, and 
when it exceeds lOOnm conversely, it is inferior to economical efficiency. In order to obtain stability and the 
positive engine performance in the whole film configuration further in addition to these both, it is desirable that 
it is the range of 5-80nm. 

[0025] According to the heat ray cutoff glass of this invention, while being able to intercept a heat ray 
efficiently with a simple configuration, sufficient electric-wave permeability is acquired. Moreover, although 
the heat ray cutoff glass of this invention can be used with the veneer, it cannot be overemphasized that it can be 
used as a glass laminate or multiple glass. 
[0026] 

[Function] This invention as the 1st layer from a substrate side on a transparent substrate The nia group of the 
periodic table, The compound tungstic oxide film containing at least one sort of metallic elements chosen from 
the group which consists of an IVa group, Vb group, a VIb group, and a Vllb group is prepared. By considering 
as the heat ray cutoff glass characterized by coming to prepare the specific oxide film as the 2nd layer on said 
1st layer, a heat ray is effectively intercepted by simple lamination, and the windowpane which has good 
electric-wave permeability is obtained. 
[0027] 

[Example] Hereafter, this invention is not limited by this although an example explains this invention to a detail 
further. 

[0028] an example 1 - after carrying out cleaning washing and carrying out the pure-water rinse of the 
transparent glass substrate in isopropyl alcohol, it dried by the nitrogen blow. This transparence glass substrate 
was conveyed in the sputtering system, and it exhausted to 5xl0-6Torr. In the vacuum tub, the alloy target 
(0.05:Si:W=l atomic ratio) of the silicon containing the silicon used as heat ray cutoff film of the compound 
tungstic oxide film 2 for tungstic oxide film and a tungsten and the zinc target for zinc oxides used as specific 
oxide film 3 were installed. 

[0029] First, as sputtering gas, the mixed gas of an argon and oxygen was adjusted so that it might become 
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Ar:0 2 = 30:4, exhaust veld^^and a quantity of gas flow were adjusted ^What the gas pressure in a vacuum 
tub might serve as 5xlO-3Torr, and the tungstic oxide film 2 which contained silicon by the reactant spatter by 
spatter power 500W was formed to 50nm. Next, as sputtering gas, the mixed gas of an argon and oxygen was 
adjusted so that it might become AnO 2 =1:1, exhaust velocity and a quantity of gas flow were adjusted so that 
the gas pressure in a vacuum tub might serve as 5xlO-3Torr further, and the zinc-oxide film was formed to 
70nm as specific oxide film 3 by the reactant spatter by spatter power 400W. The refractive index of the 
tungstic oxide film containing silicon was 1.9, and the refractive index of the zinc-oxide film was 2.0. 
[0030] Thus, the optical property of the formed heat ray cutoff glass was fully intercepting the heat ray of 
sunlight with 58% of solar radiation permeability with sufficient visible-ray permeability and sufficient 
visibility at 79% of visible-ray permeability. Furthermore, the membrane resistance values at this time were 
30M omega/**, and when they used this glass as a windowpane for buildings, the cellular phone could use them 
without trouble and they were able to receive FM and AM electric wave good on radio. Moreover, even if it 
used it as a windowpane for automobiles, the cellular phone could use it convenient similarly, and on radio, FM 
and AM electric wave were able to be received good. 

[0031] On a film ingredient and membrane formation conditions equivalent to example 2 example 1, using the 
Green glass which replaces with a transparent glass substrate and has the value of Y= 1.27, x= 0.2856, and y= 
0.3176, set thickness of the tungstic oxide film 2 containing silicon to 40nm, and thickness of the zinc -oxide 
film 3 was set to 50nm, and also heat ray cutoff glass was formed completely like the example 1. 
[0032] The optical property in this configuration had visible-ray permeability and visibility sufficient at 77% of 
visible-ray permeability to be required as a windowpane, and was fully intercepting the heat ray of sunlight at 
53% of solar radiation permeability. Moreover, when this glass was used as a windowpane for buildings, the 
cellular phone could use it without trouble and FM and AM electric wave were able to be received good on 
radio. Furthermore, even if it used it as a windowpane for automobiles, the cellular phone could use it 
convenient similarly, and on radio, FM and AM electric wave were able to be received good. 
[0033] That from which example 3 examples 1 and 2 and a film ingredient differ is explained. Cleaning 
washing of the Green glass substrate used in the example 2 was carried out in isopropyl alcohol, and it dried by 
the nitrogen blow after the pure-water rinse. This transparent glass substrate was conveyed to the sputtering 
system, and it exhausted to 5xl0-6Torr. In the vacuum tub, the alloy target (W= 0.1:A1:1 atomic ratio) of the 
aluminum for aluminum content tungstic oxide film and the tungsten which are used as compound tungstic 
oxide film 2, and the aluminum target for aluminum-oxide film used as specific oxide film 3 were installed. 
[0034] First, as sputtering gas, the mixed gas of an argon and oxygen was adjusted so that it might become 
Ar:0 2 = 30:4, exhaust velocity and a quantity of gas flow were adjusted so that the gas pressure in a vacuum 
tub might serve as 5xl0-3Torr, and the aluminum content tungstic oxide film was formed to 90nm by the 
reactant spatter by spatter power 500W. Next, as sputtering gas, the mixed gas of an argon and oxygen was 
adjusted so that it might become Ar:0 2 = 1:1, exhaust velocity and a quantity of gas flow were adjusted so that 
the gas pressure in a vacuum tub might serve as 5xl0-3Torr in argon gas, and the aluminum-oxide film was 
formed to 40nm as specific oxide film 3 by spatter power 400W. Thus, the refractive index of the obtained 
aluminum content tungstic oxide film was 2.1, and the refractive index of the aluminum-oxide film was 1.6. 
[0035] The optical property in this configuration was fully intercepting the heat ray of sunlight at 47% of solar 
radiation permeability with visible-ray permeability and visibility sufficient at 72% of visible-ray permeability 
to be required as a windowpane. Moreover, when this glass was used as a windowpane for buildings, the 
cellular phone could use it without trouble and FM and AM electric wave were able to be received good on 
radio. Furthermore, even if it used it as a windowpane for automobiles, the cellular phone could use it 
convenient similarly, and on radio, FM and AM electric wave were able to be received good. 
[0036] The tungstic oxide film which uses the alloy target (Cr:W=0.1:l) of chromium and a tungsten instead of 
the alloy target of aluminum and a tungsten as compound tungstic oxide film 2 in example 4 example 3, and 
contains chromium was formed to 80nm, and also heat ray cutoff glass was formed completely like the example 
3. The refractive index of the chromium content tungstic oxide film was 2.4. 

[0037] The optical property in this configuration was fully intercepting the heat ray of sunlight at 47% of solar 
radiation permeability with visible-ray permeability and visibility sufficient at 71% of visible-ray permeability 
to be required as a windowpane. Furthermore, when this glass was used as a windowpane for buildings, the 
cellular phone could use it without trouble and FM and AM electric wave were able to be received good on 
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radio. Moreover, even if it uWC it as a windowpane for automobiles, the cWular phone could use it convenient 
similarly, and on radio, FM and AM electric wave were able to be received good. 

[0038] 55nm of zirconium dioxide film was set to 60nm instead of the zinc oxide film as specific oxide film 3 
using the tungstic oxide film which contains manganese instead of the silicon content tungstic oxide film as 
compound tungstic oxide film 2 in example 5 example 1, and also heat ray cutoff glass was formed completely 
like the example 1. Mn:W of the alloy target of the manganese used at this time and a tungsten used 0.2:1. The 
refractive index of the manganese content tungstic oxide film was 2.3, and the refractive index of the zirconium 
dioxide film was 1.9. 

[0039] The optical property in this configuration was fully intercepting the heat ray of sunlight at 52% of solar 
radiation permeability with visible-ray permeability and visibility sufficient at 77% of visible-ray permeability 
to be required as a windowpane. Moreover, when this glass was used as a windowpane for buildings, the 
cellular phone could use it without trouble and FM and AM electric wave were able to be received good on 
radio. Furthermore, even if it used it as a windowpane for automobiles, the cellular phone could use it 
convenient similarly, and on radio, FM and AM electric wave were able to be received good. 
[0040] 65nm of tungstic oxide film which contains vanadium instead of the tungstic oxide film which contains 
manganese as compound tungstic oxide film 2 was used using the Green glass which replaces with the 
transparence glass substrate in example 6 example 5, and has the value of Y= 1.30, x= 0.30, and y= 0.38, and 
also heat ray cutoff glass was formed completely like the example 5. V:W of the alloy target of the vanadium 
and the tungsten which were used at this time was 0.1:1. The refractive index of the vanadium content tungstic 
oxide film was 2.2. 

[0041] The optical property in this configuration was fully intercepting the heat ray of sunlight at 50% of solar 
radiation permeability with visible-ray permeability and visibility sufficient at 74% of visible-ray permeability 
to be required as a windowpane. Moreover, when this glass was used as a windowpane for buildings, the 
cellular phone could use it without trouble and FM and AM electric wave were able to be received good on 
radio. Furthermore, even if it used it as a windowpane for automobiles, the cellular phone could use it 
convenient similarly, and on radio, FM and AM electric wave were able to be received good. 
[0042] The configuration example 1 of an example: Glass / Si content tungstic oxide film (50nm) / zinc-oxide 
film (70nm) 

Example 2: Green glass / Si content tungstic oxide film (40nm) / zinc-oxide film (50nm) 

Example 3: Green glass / aluminum content tungstic oxide film (90nm) / oxidation aluminum film (40nm) 

Example 4: Green glass / Cr content tungstic oxide film (80nm) / oxidation aluminum film (40nm) 

Example 5: Glass / Mn content tungstic oxide film (55nm) / zirconium dioxide film (60nm) 

Example 6: Green glass / V content tungstic oxide film (65nm) / zirconium dioxide film (60nm) 

[0043] 

[Effect of the Invention] As explained above, according to the heat ray cutoff glass of this invention, as the 1st 
layer from a substrate side on a transparent substrate The Ilia group of the periodic table, The compound 
tungstic oxide film containing at least one sort of metallic elements chosen from the group which consists of an 
IVa group, Vb group, a VTb group, and a Vllb group is prepared. By considering as the heat ray cutoff glass 
characterized by coming to prepare the specific oxide film as the 2nd layer on said 1st layer, a heat ray is 
effectively intercepted by simple lamination, and the windowpane which has good electric-wave permeability is 
obtained. 



[Translation done.] 
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Drawing 1] 

^3 

—2 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/14/2005 



Searching P AJ 



(51)lnt.CI. 



1/2 



Patent abstracts of jafan 

(H)Publication number : 08-283044 
(43)Date of publication of application : 29.10.1996 



C03C 17/34 



(21 Application number : 07-085231 
(22)Date of filing : 11.04.1995 



(71 Applicant : 
(72)lnventor : 



AS AH I GLASS CO LTD 
NISSAN MOTOR CO LTD 
NODA KAZUYOSHI 
AIKAWA KATSUAKI 
SHIBATA ITARU 
NISHIDE RIICHI 



(54) HEAT RAY CUTOFF GLASS 

(57)Abstract: 

PURPOSE: To obtain a heat ray cutoff glass capable of 
suitably use at a position required high visible ray 
transmissions and excellent heat ray cutoff performance. 

CONSTITUTION: This heat ray cutoff glass is provided 
with a multiple tungsten oxide film 2 incorporating at 
least one kind metal element selected from the group 
consisting of group Ilia, IVa, Vb, Vlb, and Vllb in periodic 
table as a first layer from a substrate 1 side on the 
transparent substrate 1 and a transparent dielectric film 
3 as a second layer on the first layer 1. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiners 



http://toww19Jpdl.ncipi.goj 2005/05/10 



Searching PAJ 2/2 ^— £/ 



decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://Wv19Jpdl.ncip^^ 2005/05/10 



<19)B*nttfm* (JP) (12) £t §fj §*p ^ $g (A) (ll)ttHffflH&ISS# 

#§§¥8 - 283044 

(43) ^PB 8 ^(1996)103 29 B 

(5i)intci. 6 one* /fi*i&s## FI SSffi^Sflr 

C 0 3 C 17/34 C 0 3 C 17/34 Z 



m&mm jfcm& if*Jg©S5 OL (3? 6 K) 



(2i)ms#^ 


$^¥7-85231 


(71)fflffiA 


000000044 










(22)ffl|gB 


¥/S 7 *F(1995) 4flllB 




mm®Tttm&i<Dp} 2 ts 1 # 2 ^ 






(7DUJKA 


000003997 
















1 mmm*m&} 1 1 k^ht 2 






(72)fg?8# 


Sfffl fiJS 








»3S5)limS¥iPSiI|BrABa^/hiR±JS426 








#©l M«^«faC^ttffiSVMI0frt 






(72) 5£Wm 


mm mm 








^;ilJIW¥W»l|l»rftBEI*<WUJK426 








#© 1 Mfl«M*^£&*§8t*3Sti9rl*3 






(74)ttSA 













(54) SgWO^SQ #Jliil®r;tf^X 



(57) [fftt] 
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Tfl«»*© I I I aft, IVai t Vbi, VIbi 
hM5SS 1 B±Kff! 2 Jit LTa91»«#«*RtfTfc* 

9-2. 6 <Z)«HK* 48*«lB« 

[«*I4] SISR««:a<Z)H#f*^ 1 . 4-2. 2 
©ttHK £ £ £ t S«r«<k-r 1 Xtt 2 fB^co^ 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] UMBftjBWrs^tt^LTtt, vvb«>* K 

mt&vm&m (itod ^yjm-vA&mmLtz 

[0 0 0 4] ^Il$aiLFiHf5 7- 

n (^034 7-63i 5 n^m , £fc£ft:4Mjt«B 

- 2 0 6 3 3 3^1*$8) o 
[0 0 0 5] 
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B^fctt, (BKtty- htStSffl^JSQ - 1 0 Q/DiK 

t, m^^M^f-r^/t^, «jft*aiaT^^s^*-5» 
5c£#T*ft^£^5WB-*#*ofc. 

[0 0 0 6] £tfr, aftffl*7Xtltffi^fci§l: 

10 stfbnx^s, SJw, 7 >rt»#»tt5nt«7 

3 - 1 2 2 0 3 2#ft*BK:H*3n , 0**J:3K:7>5 L 

[0 0 0 7] zxtmwhfz^oiz, k;i/-t^7-^^ 

[0 0 0 8] 

tt, BWfcBS-fcfc, »*«J£0!glB<fcLTBJ«g£g 
<0I I I aE IVaE VbS, VI bSl&tfV I I 

30 [0 0 0 9] EAT, *«W£MK»«KKWTS. si 

W^B^0MIlT^7X^M^^to HI 1 fcfc^ 
-h (PMMA) ^'J*-^h (PC) (D&ofc 

n^7^^ii^ 6 

40 [0 0 1 0] ^'J->fi^n^7X0fe(JYx 

1. 4 0CO^S, xteO. 2 4-0. 3 2<£>3gffi, ytt 
0. 3 0-0. 4 1^«l«aci:^LK Ctf) 

so [0 0 11] ilC^^T, 2ttSlBi:LTffiri3a^ 




ft*«l±K:R**en&»M»»0 I I I a*, IVa 
M. Vbl, V I b^&tfV I r bi^b^S^bl 

[0 0 12] 3tt»2»<fcLT«fffi»lJBTf»sa'&» 

fk»BlT** OUT, »JlKfl:«Kti^) . 
[0013] c<z)»**ft:«nii3oH»f*tt*^»fl:^ 

[0 0 14] **^JC*5V*Tlft«*jl6Bfr*«fiEtt, £ 
tLT3«»S© I I I a JR. IVai, Vbl, VI 
blMV I I b.K^6)5E-5»^6a«nfc^a:<it) 

[0 0 15] -flSrlC, BMb^V^XT^KK^Tftfc 

iKWra«*t±A:^. «t>Btfb£n;U*ttJ;0^it7C 

snfc 5 ^H5<7)^ > ?XT>&GtEir&£mftft»mz& 

>77s"r>m z ?-\kX2. 5 0-2. 9 8<DffiB-e&3o 
CttfX'tU^o 

[0016] &rz, wttofypxT^tttonmiimz 

[0 0 17] #IMHK:£V>Tte, jSW^S«±fc«»3« 
I I I aft, I V am. VbM* V I b^S:t>'V I 

i bmfrzfczmfr%m&ntz'j>tsi< tt> i 

[0018] «SB**<© I I I ai, IVal, Vb 
JK. V I bMRZfV I I bl/>^«5^61«nfc'> 

[0019] I I I altLTIJAl, IVal^lt 
teSi, VbichlTimttNb, VI bitbTfJ 
Cr, VI I bJ££LT«Mna<Jfr£b<ttffl$na. 
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iktom<D&&*—yy b&fcmLW!j^z£\z&2>b<D 

[0 0 2 0] cn&CDMItXKIttt&flOdUR^ft^^ 
S. <^->7 p U-^^ >y^, fc^Mfflte (C 

[0 0 2 1 ] «-&BHb»tt- ^J^^TCDX/Vy^^T 5 

^J*^ I I I am. I VaK, Vbi, 

VI bJ^&tfV I I b e 61tf nft*ft < 

20 (Ar) Xtf»3S (Oz ) <bWL&13 X*m^. 

fb««*»«r* 

[0 0 2 2] ^^>^f>lttl0W$^l. 

30 e^SB^iSm^K 3 teffl^Rfb* >^f>12 eoSft; 

[0 0 2 3] &Jl<Z>B£J¥£:LTfcL 4>fc<£fc«£*{b 

5iP$T?*Siat)S4ia$n/j:^^^ »i: 2-2 0 0 nm 

2©KW«2nm**»:a:-5t 4 K^ftttt^O, i£fc 
2 0 0 nm&m^Z£&ife&lz£Z> 0 Z.<F>m%\Zl}\\7L 
X. M^^#^K*j«O + C*l*rjc*30^«*&ttliB 
40 SrWSfcfclCte, 5^15 0nm©«|1?*S:t*«» 

[0 0 2 4] «r£»ft*K3tt. S«^>^r> 

OSiKSftfc^jO*, ^{C2- 10 0 nm«TS§: 
t3ftt»*LV». tt£KftttlR 3 OHff *< 2 nm*«Kft 
z>t. mw&vttiuo. mz l 0 0 nmffi^e 

fe^T^^056H^ttfi6^t#^^^tw«, 5 - 8 0 n 

so [0025] *nw<Dmmw8\ii7 7s\z&n\z. temu 




CO 0 2 6 ] 

tLTmmmtkV I I I al, IVaS, Vbi, VI 

bmRzsv i i bmfrZf&zmfr<bm&nrz'j>te< t& 

[0 0 2 7] 

[hjssm jstf, *mn*nffimizj:r>T-M.\zmMizt& 
w?2>&, *&wtez.n\z±r>xmj£2nz>h(Dx*tete 

[0028] mmm i 

MWXyXmfc&X^yZmmfolzMtikL. 5xi 0 * 
Torr^T^L^Co ft\Z\Zft&mt* >7*J-> 

m 2 (Df&mmwrmt ltsh><5 ~> u ^>mu:Sft 

(Si :W=0. 05: 1 H^it) , 

[0 0 2 9] X/t^tfXchLTTJU^&tf^ 
3ttf)&£#X£A r : O2 =30: 4Kfr5 e fc?Kt^ 
U ft<DXXJ£&5 X 1 0- 3 Torr£&££^f;:^ 

milg-^tfXoftm^ilMU X/17^/W-5 0 0W 

Xf>l2^5 0nmMl^ X/W^#X 
(hLT7i^>&^(7)1^7^A r : O2 =1 : 

1 \zt£2>&?{zmmL, mizmtzm f^o^xje^s x i 
0 -3 Torrtuz&vizMmmm^iJxmmzmmL, x 

^7^/W-4 0 0WT% J£j&ttX/Vy3M;:T4#^te 

[0 0 3 0] C<DJ:-5fcUTJ«i»$n/iJ!a«jB»r^7X 
<7)ft^W#tete, *IHft*l2lifl2*s 7 9 %T^^pJ^ 

0MQ/D1?*0, :oS7X$8*ffl8^77iLT 
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[0031] mm&\ 2 

mzRXXY=l. 27, x = 0. 2 8 5 6, y=0. 
3 1 7 6<01$St5^J->#77&MK y'Ja> 
£^#L£lHt*>^X^>BI2<aBIJP£4 0 nmt 
U 8MfflK3 0)B»*5 0 nmilfcitt, HjSS^J 

[0 0 3 2] z&ffij&x&yt^wftmt^mytmmmm 

10 7 7 %T^^^X<hLT^^$n^tC5£7>/cCPr^7^^S 

awaa»5 3XT*ii*oiii« 

[0 0 3 3] ^jffi^l 3 

ffiiHU 5X 1 0-«Torr*"C#«Lfc. X^Wflfctt* 
^SMfc^>^X^>Bi2 (httfflt^JJR-^m 

(Al :W=0. 1 : 1 MTJt) , Rtf 

30 [0 0 3 4] X/t7^^XtlT7W>M 
*<Z>fi£-#X£:A r : 0 2 =3 0: 4 J: -5 fCWBE 

U KfflWrtO*Xffi**5 X 1 0- 3 Torr£&£ 

T% J^fSttX/^^^^T7;i/5^ r >A^W^k^>^7*X 
f>I$:9 0nm«ll^ X/Vy^#XchL 
T7;P^>&tf»*©fiS«7«:A r : 0 2 = 1 : 1 K 

xi o- 3 Torr^ftSck-sfcSfaaa^xjRaiHa 

40 M7J^rOAli$:4 0 nmC^ll/co Z\<D£?!,z 
1. 6X&-dTz<, 

[0035] c<o**T«)**w«rttttpja*«aa* 




if*VltFM+AM&$i&Bk!fflZ&«'TZZ£tfiT?g 
fz„ 

[0 0 3 6] H^CT4 

mmm 3 \z&»*ft&mt9>#*T>» 2 1 ltt;u 

o^<h^>^f>©^-yy h (Cr : W= 0 . 

i : l) $ffl^r^DAmns^>^f>i 

S8 0nmi:jSILfciH HJS^j 3 <h£< pgac LT 
CO 0 3 7] c®MrtTa%¥Mtttt;raa%aail* 

7 1 x-c«E/f5xiUT»*an«fc*»aPia*«a 

[0 0 3 8] HM#J 5 

1 £ *5 Zm&mt* >^f>l2ilTy'J 
n>^W^b^>^X7 = ->K^f^:^0^-7>^>^^W 

3 1 \sxmtw®mv>Kt> o \zm\ti?)vn-oum& 6 

OnmtLftttli. HjfiPJl <fc±< wafcLTlMMMr 

>^^-yyh©Mn:WfiO. 2:l£fi6/BL 
fco 7>^>tWtlb^>yXr>I^I^tt2. 3 

it. 

[0039] £<&artT©*¥«»ttttwa#«aa* 

C<h#T#, 7^fCttFM^AM«8*Afff:Sit 

Tt>naK«»«B^SLi»?a:<ttfflT#. ^^*r«F 
M-^AMaa* A»fcs«-rs 

[0 0 4 0] g£ ffiffl 6 

*8W5i:^tfS8W«7X»fii:ftATY = 1. 3 
0, x = 0 . 30, y = 0. 3 8(7)M^WT^y , J-> 
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mmms££<mmzLTmmmm#7x&j$.mLrz. 

C <£> B# ffl H £ / N*± v 7 ^ A £ ^ > # X T" > CO -& * ^ - y 'V 
h©V:WttO. 1 : lt'^^Co 

[0041] ^oafiicro^^wwtt^pia^aaja* 
t>5 0Jtj&a*p 5 o %-e*myt<nt&»£ 

££#7?*, 7yfCliFM^AMlS$fi»f:5fit 
SCi^ff:, Mfc, a»«ffl»^7X<i:LTttfflL 

iS*X\ZFM^AMn&&&mz&m-?Z>Z.t&X2 

[0 0 4 2] HM^JO*^ 

: 13??,/ s i^mmt* >tf*T>m cs o 

nm) /Kftffil&JK (7 0 nm) 

: ^J->^7X/S itWSib^>^f> 
20 M (4 0nm) /IKfc&a&M (5 0nm) 

: ^U->^/7X/A 1 tWift^>^f> 
R (9 0nm) /mt-7)V^m (4 0nm) 

i (80 nm) /m\t7)V^m (4 0 nm) 

m>mm$ : ^7VMnMtt^>^f>l (5 5 

nm) /mtiS)l3~OJ*m (6 0nm) 

mmme : ^u->^7x/vMif^>^xr>ji 

(6 5 nm) /BHt^OO-tfAtt (6 0 nm) 
[0 0 4 3] 

30 m*M<D$]m £k±Bfrwisfz&v\z. *mAv>mmmwi 

T«*Bft?ft<0 I I I aS- I Val, Vbl, V I b]& 

Rztv i i b»^e > ^ss^ei^nfe'M< &«> is 
zL£&¥r»£?zm»mmx7 7>±-r&zLtitz&r)* m 

[H@<7)fBi|ifcia^] 
40 [HI] *58W©IR«iBW*7^«)Bl«iEaE«-rWffiBI-e 

1 j8^#7X*« 

2 ^tt^>^Xf>I 

3 iSHRttttR 
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